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(54) UQUID CHEMICAL SUPPLY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control minute flow of a 
liquid chemical by utilizing a nozzle sucking the liquid 
chemical by evacuation from a liquid chemical tank and 
spraying it, in a liquid chemical supply system. 
SOLUTION: The liquid chemical supply system is 
provided with the liquid chemical tank 10 housing the 
liquid chemical 5 inside and capable of being tightly 
closed, the nozzle 1 1 connected to the liquid chemical 
tank through a liquid chemical supply pipe 7 and sucking 
the liquid chemical supplied from the liquid chemical tank 
by evacuation and spraying the liquid chemical by 
sending a high pressure gas from outside, an air sucking 
means 12 connected to the upper surface of the liquid 
chemical tank and sucking air in the inside space S to 
generate negative pressure, and a positive pressure 
supply means 13 for supplying a positive pressure gas 
having an optional pressure to the negative pressure 
space formed in the liquid chemical tank. The supply flow 
rate of the liquid chemical to the nozzle is controlled by 

controlling the pressure of the negative pressure gas supplied to the liquid chemical tank by the 
positive pressure supply means. As a result, a minute flow rate of the liquid chemical to be 
supplied is controlled by using the nozzle sucking the liquid chemical from the liquid chemical 
tank by evacuating and spraying. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The drug solution tank whose sealing held the drug solution in the interior and was 
enabled, and the nozzle which carries out negative pressure suction of the drug solution which is 
connected to this drug solution tank with a drug solution delivery pipe, and is supplied by the 
supplied air of the high-pressure gas from the outside from the above-mentioned drug solution 
tank, and injects this drug solution, An air suction means to connect with the top face of the 
above-mentioned drug solution tank, to attract the air of a building envelope, and to generate 
negative pressure. It has a positive pressure supply means to supply the positive pressure gas of 
an arbitration pressure to the negative pressure space formed in the above-mentioned drug 
solution tank. The drug solution distribution system characterized by controlling the supply flow 
rate of the drug solution to the above-mentioned nozzle by adjusting the pressure of the positive 
pressure gas supplied to a drug solution tank with the above-mentioned positive pressure supply 
means. 

[Claim 2] The drug solution distribution system according to claim 1 characterized by having the 
pressure control means which adjusts the pressure of the positive pressure gas supplied to a 
drug solution tank between the above-mentioned positive pressure supply means and a drug 
solution tank. 

[Claim 3] The above-mentioned pressure control means is a drug solution distribution system 
according to claim 2 characterized by using the massflow controller which measures the mass 
flow rate of positive pressure gas, and adjusts a flow rate. 

[Claim 4] A drug solution distribution system given in any 1 term of claims 1-3 characterized by 
supplying atmospheric air or inert gas to the above-mentioned positive pressure supply means. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drug solution distribution system which 
makes possible very small control of flow of drug solution supply in detail using the nozzle which 
carries out negative pressure suction and injects the drug solution from a drug solution tank 
about the drug solution distribution system at the time of applying the drug solution of various 
processings to for example, a semi-conductor substrate, the display board, glass, the film 
formation object of other industrial use, etc. 
[0002] 

[Description of the Prior Art] Conventionally, in order to apply a thin film to a semi-conductor 
substrate, the display board, etc. in production processes, such as a semiconductor device and a 
liquid crystal display, as shown in drawing 6 , level support of the wafer 1 is carried out, high- 
speed rotation is carried out and the drug solution distribution system which trickles a drug 
solution 3 into the location of the feed-hole 2 approach of this wafer 1 from the upper part is 
used. And according to an operation of the centrifugal force committed to the drug solution 3 
dropped on the above-mentioned wafer 1 which carries out high-speed rotation, this drug 
solution 3 was lengthened to the radial on the front face of a wafer 1, and the thin film was 
applied to the whole front face of this wafer 1 . 

[0003] Moreover, as other examples, when applying a drug solution to a semi-conductor 
substrate, the display board, etc. by spray coating, as shown in drawing 7 , it connects with the 
drug solution tank 6 which held the drug solution 5 in the interior, the drug solution delivery pipe 
7 connected to this drug solution tank 6, and this drug solution delivery pipe 7, and the drug 
solution distribution system which has the nozzle 8 which supplies and carries out the 
regurgitation of the drug solution 5 from the above-mentioned drug solution tank 6 is used. In 
addition, in the middle of the above-mentioned drug solution delivery pipe 7, the positive 
crankcase ventilation valves 9, such as a needle valve for controlling the supply flow rate of the 
drug solution 5 to a nozzle 8, are formed. And the drug solution 5 in the above-mentioned drug 
solution tank 6 was pressurized, or it fed with the pump of an illustration abbreviation, and the 
flow rate of drug solution supply was controlled by the positive crankcase ventilation valve 9, and 
the drug solution 5 was breathed out and applied from the nozzle 8. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional example shown in 
drawing 6 , if there are not much few amounts of the drug solution 3 dropped on a wafer 1, it will 
not be spread, for example, the amount of 10 or more ml/min will be dropped. And although the 
drug solution 3 was diffused in the direction of a periphery with the centrifugal force in this case 
with the wafer 1 which carries out high-speed rotation and the part was applied to the front face 
of a wafer 1, other parts were what is thrown away into the outside of this wafer 1. Thus, it was 
noneconomic while the effectiveness of drug solution spreading fell from that there are many 
amounts which trickle a drug solution 3, and there being [ this drug solution 3 ] many amounts 
thrown away into the outside of a wafer 1. Moreover, the circumference might be polluted with 
the drug solution 3 thrown away into the outside of a wafer 1. 
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[0005] Moreover, since the positive crankcase ventilation valves 9, such as a needle valve which 
was able to be prepared in the middle of the drug solution delivery pipe 7, were performing 
control of flow of the drug solution 5 supplied to a nozzle 8 in the conventional example shown in 
drawing 7 , in such a positive crankcase ventilation valve 9, the control of flow in 1 ml/min 
extent or the level not more than it was what is not made. It was difficult to follow, for example, 
to supply a drug solution 5 by the control of flow of 1 or less ml/min, and to apply a thin film to 
homogeneity to an object. Moreover, when foreign matters, such as dust and carbon, were mixed 
in the drug solution 5 in the drug solution tank 6, it was in the middle of supply for a nozzle 8, 
and by the way, plugging might occur and it might change into the condition of the above- 
mentioned positive crankcase ventilation valve 9 that a drug solution 5 cannot be supplied to a 
nozzle 8. Therefore, the process of drug solution spreading might not progress smoothly. 
[0006] Then, this invention copes with such a trouble and aims at offering the drug solution 
distribution system which makes possible very small control of flow of drug solution supply using 
the nozzle which carries out negative pressure suction and injects the drug solution from a drug 
solution tank. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the drug 
solution distribution system by this invention The drug solution tank whose sealing held the drug 
solution in the interior and was enabled, and the nozzle which carries out negative pressure 
suction of the drug solution which is connected to this drug solution tank with a drug solution 
delivery pipe, and is supplied by the supplied air of the high-pressure gas from the outside from 
the above-mentioned drug solution tank, and injects this drug solution, An air suction means to 
connect with the top face of the above-mentioned drug solution tank, to attract the air of a 
building envelope, and to generate negative pressure, It has a positive pressure supply means to 
supply the positive pressure gas of an arbitration pressure to the negative pressure space " 
formed in the above-mentioned drug solution tank, arid the supply flow rate of the drug solution 
to the above-mentioned nozzle is controlled by adjusting the pressure of the positive pressure 
gas supplied to a drug solution tank with the above-mentioned positive pressure supply means. 
[0008] By such configuration, the drug solution is held in the interior by the drug solution tank 
whose sealing was enabled. Carry out negative pressure suction of the drug solution which 
carries out the supplied air of the high-pressure gas to the nozzle connected to this drug 
solution tank with the drug solution delivery pipe from the exterior, and is supplied from the 
above-mentioned drug solution tank, and a drug solution is injected with this nozzle. Attract the 
air of a building envelope with the air suction means connected to the top face of the above- 
mentioned drug solution tank, and negative pressure is generated. The supply flow rate of the 
drug solution to the above-mentioned nozzle is controlled by adjusting the pressure of the 
positive pressure gas which supplies the positive pressure gas of an arbitration pressure with a 
positive pressure supply means to the negative pressure space formed in the above-mentioned 
drug solution tank, and is supplied to a drug solution tank with the above-mentioned positive 
pressure supply means. Thereby, very small control of flow of drug solution supply is made 
possible according to the difference of the pressure in a drug solution tank, and the negative 
pressure generated for a nozzle. 

[0009] Moreover, between the above-mentioned positive pressure supply means and a drug 
solution tank, it has the pressure control means which adjusts the pressure of the positive 
pressure gas supplied to a drug solution tank. This adjusts easily the pressure of the positive 
pressure gas supplied to a drug solution tank. 

[0010] Furthermore, the massflow controller which measures the mass flow rate of positive 
pressure gas, and adjusts a flow rate may be used for the above-mentioned pressure control 
means. Thereby, it is not influenced of a pressure or a temperature change, but the pressure of 
the positive pressure gas which adjusts to stability in proportion to a mass flow rate, and 
supplies the flow rate of the positive pressure gas supplied to a drug solution tank to a drug 
solution tank is adjusted easily. 

[001 1] Atmospheric air or inert gas is supplied to the above-mentioned positive pressure supply 
means further again. Especially when inert gas is supplied, the drug solution in a drug solution 
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tank cannot be affected, but it can maintain at stability. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail based on an accompanying drawing. Drawing 1 is the system schematic diagram showing 
the gestalt of operation of the drug solution distribution system by this invention. In case this 
drug solution distribution system applies the drug solution of various processings to for example, 
a semi-conductor substrate, the display board, glass, the film formation object of other industrial 
use, etc., it supplies a drug solution, and it is equipped with the drug solution tank 10, the nozzle 
1 1, the air suction means 12, and the positive pressure supply means 13. 
[0013] The above-mentioned drug solution tank 10 holds in the interior various kinds of drug 
solutions 5 applied to the film formation object of industrial use etc., is formed in the shape of 
[ of predetermined magnitude ] a container, covers a top face, and sealing of it is enabled. And 
negative pressure space is formed in the drug solution tank 10. In addition, the pipeline 14 for 
supplying a drug solution 5 in this drug solution tank 10 is connected to the top face of the drug 
solution tank 10. Moreover, the sign 15 shows the closing motion bulb prepared in the middle of 
the above-mentioned pipeline 14. 

[0014] The drug solution delivery pipe 7 is connected to the base of the above-mentioned drug 
solution tank 10, and the nozzle 11 is connected at the tip of this drug solution delivery pipe 7. In 
addition, in the middle of the above-mentioned drug solution delivery pipe 7, the closing motion 
bulb 16 which opens and closes the supply way to a nozzle 1 1 is formed. The above-mentioned 
nozzle 1 1 carries out negative pressure suction of the drug solution 5 supplied by the supplied 
air of the high-pressure gas from the outside through the drug solution delivery pipe 7 from the 
above-mentioned drug solution tank 10, and injects this drug solution 5, the tip of the above- 
mentioned drug solution delivery pipe 7 is connected to the lateral portion of this nozzle 1 1 , and 
the high-pressure gas delivery pipe 17 is connected to the axial center section of a nozzle 11. In 
addition, the sign 18 shows the compressor formed in the back end of the above-mentioned 
high-presssure gas delivery pipe 17. 

[0015] Drawing 2 and drawin g 3 are the sectional views showing an example of the concrete 
structure of the above-mentioned nozzle 11. Drawing 2 is drawing of longitudinal section ' : 
including the field where the above-mentioned drug solution delivery pipe 7 is connected, and 
drawing 3 is drawing of longitudinal section which intersects perpendicularly with the cross 
section of drawing 2 . In drawing 2 , the drug solution scraper launcher 19 is formed in the lateral 
portion of a nozzle 1 1, and the tip of the above-mentioned drug solution delivery pipe 7 is 
connected to this drug solution scraper launcher 1 9. Moreover, the high-pressure gas scraper 
launcher 20 is formed in the back end of the axial center section of a nozzle 1 1, and the tip of 
the above-mentioned high-pressure gas delivery pipe 17 is connected to this high-pressure gas 
scraper launcher 20. 

[0016] The high-pressure gas sent through the high-pressure gas delivery pipe 17 in this 
condition by operation of the compressor 1 8 shown in drawin g 1 flows into the axial center 
section in a nozzle 1 1 from the high-pressure gas scraper launcher 20 shown in drawin g 2 , 
carries out high-speed injection through the primary gas exhaust nozzle 21 of small aperture, 
and goes into the internal mixing chamber 22. At this time, negative pressure is produced by the 
principle of the Venturi tube in the location of the drug solution scraper launcher 19 where the 
drug solution delivery pipe 7 shown in drawing 1 was connected, and the drug solution 5 from the 
above-mentioned drug solution delivery pipe 7 is attracted in the internal mixing chamber 22. 
The high-speed gas spouted from the above-mentioned primary gas exhaust nozzle 21 crushes 
the drug solution 5 attracted from the drug solution scraper launcher 19, it is mixed with a drug 
solution 5 in the internal mixing chamber 22 which became large, and reduces the rate of flow, 
and is injected from the exhaust nozzle 23 at the tip of a nozzle. 

[0017] On the other hand, as shown in drawin g 3 , the high-pressure gas which flowed in the 
nozzle 1 1 from the above-mentioned high-pressure gas scraper launcher 20 passes along the 
secondary gas path 24 formed in the outside of the axial center section in a nozzle 11, reaches 
the secondary gas jet slot 25 formed in the point of a nozzle 1 1 in the shape of a spiral, serves 
as a high-speed revolution style, and is injected. At this time, mixing secondarily the drug 
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solution 5 injected from the above-mentioned exhaust nozzle 23, crushing atomization is carried 
out and it injects ahead. In addition, although drawing 2 and drawing 3 showed the example of the 
nozzle 1 1 which generates and injects a revolution style, this invention may be the usual nozzle 
which is not restricted to this and does not generate a revolution style. 

[0018] As shown in drawing 1 , the air suction means 12 is connected to the top face of the 
above-mentioned drug solution tank 1 0. It connects with the top face of the above-mentioned 
drug solution tank 10, and this air suction means 12 attracts the air of a building envelope S, 
generates negative pressure, and consists of the pipeline by whom the vacuum pump etc. was 
connected to the end face section. And between the above-mentioned air suction means 12 and 
the drug solution tank TO, the pressure controller 26 which controls the negative pressure 
generated by drawing in with the above-mentioned vacuum pump is formed, and the closing 
motion bulb 27 is formed in the front location of connection with the drug solution tank 10. 
[0019] Moreover, the positive pressure supply means 13 is connected to the top face of the 
above-mentioned drug solution tank 10. This positive pressure supply means 13 consists of the 
pipeline by whom the nitrogen chemical cylinder which supplies the positive pressure gas of an 
arbitration pressure to the negative pressure space S formed in the above-mentioned drug 
solution tank 10, and supplies the inert gas of one to 2 atmospheric pressure, for example, 
nitrogen gas, (N2) to the end face section was connected. And the pressure controller 28 is 
formed between the above-mentioned positive pressure supply means 13 and the drug solution 
tank 10. This pressure controller 28 serves as a pressure control means which adjusts the 
pressure of the positive pressure gas supplied to the drug solution tank 10, and controls the 
pressure of the nitrogen gas supplied from the above-mentioned nitrogen chemical cylinder. In 
addition^ the pipeline of the above-mentioned air suction means 12 and the pipeline of the » 
positive: pressure supply means 13 are connected on the way, and are connected to ; the drug 
, solution tank 10 in common through the above-mentioned closingcmotion bulb 27. ;;Vf? i-J - 

[0020] And the supply flow rate of the drug solution to the above-mentioned nozzlfe- T lil is* vi "i 
controlled by supplying positive pressure gas to the drug solution tank 10 with the above- . 
mentioned positive pressure supply means 13, and adjusting the pressure of positive- pressure N 
gas with a pressure controller 28. -v^ : 
[0021] Next, actuation of the drug solution distribution system constituted in this way is 
explained. First, in drawing 1 , the closing motion bulb 15 in the middle of a pipeline 14 is opened, 
and only the specified quantity supplies a drug solution 5 in the drug solution tank 10. Then, 
while closing the above-mentioned closing motion bulb 15, the closing motion bulb 27 of the 
network of the air suction means 12 and the positive pressure supply means 13 is closed, and 
the inside of the above-mentioned drug solution tank 10 is made into a sealing condition. 
[0022] In this condition, the closing motion bulb 16 of the drug solution delivery pipe 7 connected 
to the base of the drug solution tank 10 is closed, the closing motion bulb 27 of the network of 
the above-mentioned air suction means 12 is opened, the vacuum pump connected to this air 
suction means 12 is operated, the air of the building envelope S of the drug solution tank 10 is 
attracted, and negative pressure (for example, 0.1 to 0.4 atmospheric pressure) is generated. 
[0023] Next, while opening the above-mentioned closing motion bulb 16, a high-pressure gas is 
sent to a nozzle 1 1 through the high-pressure gas delivery pipe 1 7 from the compressor 18 
shown in drawing 1 . Then, negative pressure (for example, 0.1 to 0.4 atmospheric pressure) 
tends to occur in the location of the drug solution scraper launcher 19 in a nozzle 1 1 as 
mentioned above, and it is going to attract the drug solution 5 from the drug solution delivery 
pipe 7. Since the building envelope S of the drug solution tank 10 is made into negative pressure 
at this time, it adjusts so that the negative pressure (P1) generated in a nozzle 1 1 and the 
negative pressure (P2) of the above-mentioned space S may become equal. Here, the pressure 
gage which measures a pressure P1 to the drug solution delivery pipe 7 of the downstream 
rather than the closing motion bulb 16 may be attached, and the pressure gage which measures 
the pressure P2 of the building envelope S of the drug solution tank 10 may be attached. 
[0024] In this condition, it is set to P1=P2, and it does not flow, but within the drug solution 
delivery pipe 7, a drug solution 5 is stabilized and suspends a drug solution 5. And it considers as 
the initial state of drug solution supply with this condition, and the process of drug solution 
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supply starts from here. In addition, since a drug solution 5 will stop near the drug solution 
scraper launcher 19 in the nozzle 1 1 shown in drawin g 2 at this time, the path in which it results 
to a nozzle 1 1 does not get dry. Therefore, it can set after that and a drug solution 5 can be 
immediately injected from the above-mentioned nozzle 1 1. 

[0025] Next, the exhaust nozzle 23 of a nozzle 1 1 is turned and set to the spreading object of a 
drug solution 5 f and a high-pressure gas is sent to a nozzle 1 1 through the high-pressure gas 
delivery pipe 17 from a compressor 18 like the above. However, in this condition, since it is 
P1=P2, a drug solution 5 is not injected from a nozzle 11. Then, the pressure controller 28 
formed in the positive pressure supply means 13 shown in drawin g 1 is adjusted suitably, and the 
pressure of the positive pressure gas supplied to the drug solution tank 10 is adjusted. Then, the 
pressure in the above-mentioned drug solution tank 10 changes, a pressure P2 becomes large, 
the difference of P2 and P1 arises, and a drug solution 5 is supplied to a nozzle 1 1 by this 
differential pressure from the drug solution tank 10. Thereby, a drug solution 5 is injected from 
the above-mentioned nozzle 11. 

[0026] At this time, by performing finely pressure regulation by the above-mentioned pressure 
controller 28, a difference with pressures P2 and P1 can be adjusted minutely, and the supply 
flow rate of the drug solution 5 to a nozzle 1 1 can be controlled very small. For example, the 
control of flow in impossible 1 ml/min extent or the level not more than it (for example, 0.1~0.9 
ml/min extent) becomes conventionally possible. Moreover, since positive crankcase ventilation 
valves, such as a needle valve like before, are not prepared in the middle of the drug solution 
delivery pipe 7 which results to a nozzle 1 1, a foreign matter is not got blocked in this part, and a 
drug solution 5 is smoothly supplied to a nozzle 11. Furthermore, even if the viscosity of a drug 
solution-5 is high, a drug solution 5 is supplied by the negative pressure of a nozzle 1 1 , and- 
differential pressure with pressures P2 and P1. 

[0027] In;addition, in drawing J . although the pressure controller 28 should be formed as a " ■ 
pressure control means of the positive pressure supply means 13, this invention is not restricted i 
to jthis but may use the massflow controller which measures the mass flow rate of positive 
pressure gas, and adjusts a flow rate. In this case, it cannot be influenced of a pressure or a 
temperature change, but the pressure of the positive pressure gas which adjusts to stability in ? 
proportion to a mass flow rate, and supplies the flow rate of the positive pressure gas supplied 
to a drug solution tank to the drug solution tank 10 can be adjusted easily. Moreover, 
atmospheric air may be supplied instead of supplying nitrogen gas to the above-mentioned 
positive pressure supply means 13. 

[0028] Drawing 4 is the system schematic diagram showing other operation gestalten of this 
invention. The air suction means 12 and pressure controller 26 which are shown in drawing 1 are 
omitted, and a pipeline 29 is branched from the drug solution delivery pipe 7 in front of a nozzle 
11, it connects with the top face of the drug solution tank 10, and this operation gestalt makes 
this pipeline 29 an air suction means. In addition, the sign 30 shows the closing motion bulb 
prepared in the middle of the above-mentioned pipeline 29. 

[0029] In order to attract the air of the building envelope S of the drug solution tank 10 with the 
air suction means which consists of the above-mentioned pipeline 29 and to generate negative 
pressure, while closing the closing motion bulb 16 in the middle of the drug solution delivery pipe 
7, the branched pipelines 29 closing motion bulb 30 is opened, and a high-pressure gas is sent 
to a nozzle 1 1 through the high-pressure gas delivery pipe 17 from a compressor 18. Then, as 
explained with reference to drawin g 2 , negative pressure (for example, 0.1 to 0.4 atmospheric 
pressure) occurs in the location of the drug solution scraper launcher 19 in a nozzle 11, this 
negative pressure is opened for free passage by the building envelope S of the drug solution tank 
10 through the above-mentioned pipeline 29, and the air of this building envelope S is attracted. 
The building envelope S of the above-mentioned drug solution tank 10 is made negative pressure 
P2 (for example, 0.1 to 0.4 atmospheric pressure) by this air suction. In this condition, the 
above-mentioned pipeline's 29 closing motion bulb 30 is closed. 

[0030] After the drug solution distribution system by this operation gestalt having only changed 
the air suction means 12 and pressure controller 26 which are shown in drawin g 1 to the air 
suction means which consists of the branched pipeline 29, attracting the air of the building 
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envelope S of the drug solution tank 10 in this pipeline's 29 network and making it negative 
pressure P2, the closing motion bulb 16 in the middle of the drug solution delivery pipe 7 is only 
opened, and others operate completely like the case of drawin g 1 . In this case, since the building 
envelope S of the drug solution tank 10 can be made into negative pressure P2, without using 
the vacuum pump of an illustration abbreviation for the air suction means 12 shown in drawin g 1 , 
and pressure controller 26 list, a system-wide configuration can be simplified. 
[0031] Drawin g 5 is the block diagram showing the concrete example of the drug solution 
distribution system by the operation gestalt shown in drawin g 1 . In this example, the drug 
solution service tank 31 and the penetrant remover tank 32 are connected to the drug solution 
tank 10, in the above-mentioned drug solution tank 10, a drug solution is supplied or a penetrant 
remover is supplied. The drug solution sucking pipe 33 is inserted in the above-mentioned drug 
solution service tank 31, and it connects with the pipeline 14 for supplying a drug solution 5 in 
the drug solution tank 10 through the closing motion bulb 34. Moreover, the penetrant remover 
sucking pipe 35 is inserted in the above-mentioned penetrant remover tank 32, and it connects 
with the above-mentioned pipeline 14 through the closing motion bulb 36. In addition, the above- 
mentioned drug solution sucking pipe 33 and the penetrant remover sucking pipe 35 are 
connected in common on the pipeline 14 to the drug solution tank 10. 

[0032] And the drug solution supplement pipe 37 is connected to the top face of the above- 
mentioned drug solution service tank 31, and the closing motion bulb 38 is formed before drug 
solution supplement opening of this drug solution supplement pipe 37. Moreover, the penetrant 
remover supplement pipe 39 is connected to the top face of the above-mentioned penetrant 
remover tank 32, and the closing motion bulb 40 is formed before penetrant remover supplement 
opening of this penetrant remover supplement pipe 39. 

[0033] With such a configuration, in order to supply a drug solution to the drug solution tank 10, 
while closing the closing motion bulb 36 of the penetrant remover sucking pipe 35, the: closing 
motion bulb 34 of the drug solution sucking pipe 33 is opened, and the closing motion bulb : 1 6 of 
the drug solution delivery pipe 7 of the drug solution tank 10 is closed first. Next, the closing 
motion bulb, 27 of the network of the air suction means 12 is opened, the vacuum pump t 
connected to this air suction means 12 is operated, the air of the building envelope S of the drug 
solution tank 10 is attracted, and negative pressure is generated. Thereby, a drug solution is 
sucked up from the drug solution service tank 31, and a drug solution is supplied by the negative 1 
pressure of the above-mentioned building envelope S in the drug solution tank 10 through a 
pipeline 14. Then, the above-mentioned closing motion bulb 34 is closed, and supply of a drug 
solution is ended. At this time, the building envelope S of the above-mentioned drug solution 
tank 10 is maintained at negative pressure. 

[0034] Thus, in the place to which the drug solution was supplied, while opening the closing 
motion bulb 16 of the above-mentioned drug solution delivery pipe 7, by sending a high-pressure 
gas to a nozzle 11 through the high-pressure gas delivery pipe 17 from a compressor 18, it 
operates similarly with having explained with reference to drawin g 1 , and a drug solution is 
injected from a nozzle 1 1. 

[0035] Next, when ending spreading of a predetermined drug solution and washing the drug 
solution tank 10 and drug solution delivery pipe 7 grade, a drug solution is discharged from the 
above-mentioned drug solution tank 10, and a penetrant remover is supplied to this drug solution 
tank 10. First, while closing the closing motion bulb 34 of the drug solution sucking pipe 33, the 
closing motion bulb 36 of the penetrant remover sucking pipe 35 is opened, and the closing 
motion bulb 16 of the drug solution delivery pipe 7 of the drug solution tank 10 is closed. Next, 
the closing motion bulb 27 of the network of the air suction means 12 is opened, the vacuum 
pump connected to this air suction means 1 2 is operated, the air of the building envelope S of 
the drug solution tank 10 is attracted, and negative pressure is generated. Thereby, a penetrant 
remover is sucked up from the penetrant remover tank 32, and a penetrant remover is supplied 
by the negative pressure of the above-mentioned building envelope S in the drug solution tank 
10 through a pipeline 14. Then, the above-mentioned closing motion bulb 36 is closed, and supply 
of a penetrant remover is ended. 

[0036] And the closing motion bulb 16 of the drug solution delivery pipe 7 is opened, the closing 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



6/2/2006 



JP.2003-135999.A [DETAILED DESCRIPTION] 



Page 7 of 7 



motion bulb 27 of the network of the air suction means 12 and the positive pressure supply 
means 13 is opened, positive pressure gas is supplied in the drug solution tank 10 from the 
above-mentioned positive pressure supply means 13, or the air of the drug solution tank 10 is 
attracted with the air suction means 12, a penetrant remover is passed, and the drug solution 
tank 10 and drug solution delivery pipe 7 grade are washed. Then, supply of the positive pressure 
gas by the positive pressure supply means 13 or suction by the air suction means 12 is stopped, 
a penetrant remover is emitted outside, and washing is ended. 

[0037] In addition, although drawin g 5 showed the concrete example of the drug solution 
distribution system by the operation gestalt shown in drawin g 1 , it can be similarly applied about 
the operation gestalt shown in drawin g 4 , and can constitute a concrete example. 
[0038] 

[Effect of the Invention] Since this invention was constituted as mentioned above, according to 
invention concerning claim 1 Attract the air of a building envelope with the air suction means 
connected to the top face of a drug solution tank, and negative pressure is generated. By 
adjusting the pressure of the positive pressure gas supplied to a drug solution tank with a 
positive pressure supply means to supply the positive pressure gas of an arbitration pressure to 
the negative pressure space formed in this drug solution tank, the supply flow rate of the drug 
solution to the nozzle which carries out negative pressure suction and injects the drug solution 
from a drug solution tank is controllable. Thereby, drug solution supply is controllable by the very 
small flow rate with the difference of the pressure in a drug solution tank, and the negative 
pressure generated for a nozzle. Therefore, a drug solution can be applied to homogeneity to an 
object. Moreover, economical efficiency is improvable, while reducing the amount of the drug 
solution used and being able to improve the effectiveness of drug solution spreading. ^ 
Furthermore, degassing of the drug solution held in the interior can be carried out with the 
negative pressure in; a drug solution tank, and the so-called vapor lock of the drug solution 
delivery pipe which, results to a nozzle can be prevented. Even if viscosity of a drug solution is 1 - 
high, a drug solution can be supplied to a nozzle further again according to the negative pressure 
of a nozzle, and a difference with the pressure in a drug solution tank. Moreover, since nothing is 
prepared in the middle of the drug solution delivery pipe which results to a nozzle, a foreign 
matter is not got blocked in this part, and a drug solution can be smoothly supplied to a nozzle. 
[0039] Moreover, according to invention concerning claim 2, the pressure of the positive 
pressure gas supplied between the above-mentioned positive pressure supply means and a drug 
solution tank at a drug solution tank by having had the pressure control means which adjusts the 
pressure of the positive pressure gas supplied to a drug solution tank can be adjusted easily. 
Therefore, drug solution supply for the above-mentioned nozzle is controllable by the pressure 
regulation in a drug solution tank with a very small flow rate. 

[0040] Furthermore, according to invention concerning claim 3, by using the massflow controller 
which measures the mass flow rate of positive pressure gas, and adjusts a flow rate as the 
above-mentioned pressure control means, it cannot be influenced of a pressure or a 
temperature change, but the pressure of the positive pressure gas which adjusts to stability in 
proportion to a mass flow rate, and supplies the flow rate of the positive pressure gas supplied 
to a drug solution tank to a drug solution tank can be adjusted easily. Therefore, the pressure in 
a drug solution tank can be adjusted to easy and stability, and drug solution supply for the 
above-mentioned nozzle can be controlled by the very small flow rate. 
[0041] According to invention concerning claim 4, when inert gas is especially supplied by 
supplying atmospheric air or inert gas to the above-mentioned positive pressure supply means, 
the drug solution in a drug solution tank cannot be affected, but it can maintain at stability 
further again. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the system schematic diagram showing the gestalt of operation of the drug 
solution distribution system by this invention. 

[Drawin g 2] It is the sectional view showing an example of the concrete structure of the nozzle 
used for the above-mentioned drug solution distribution system. 

[Drawin g 3] It is the sectional view showing an example of the concrete structure of the above- 
mentioned nozzle in the cross section shown in drawing 2 , and the cross section which 
intersects perpendicularly. 

[ Drawin g 4] It is the system schematic diagram showing other operation gestalten of this 
invention. 

[ Drawin g 5] It is the block diagram showing the concrete example of the drug solution 
distribution system by the. operation gestalt shown in drawing 1 .. ... 
[ Drawin g 6] It is the explanatory view showing the condition of applying a thin film to a semi- 
conductor substrate, the display board, etc. in the conventional technique. 

[Drawin g 7] It is the system schematic diagram showing the drug solution distribution system 1 in 

the case of applying a drug solution to an object substrate etc. by spray coating in the * 

conventional technique. 

[Description of Notations] 

5 — Drug solution 

7 — Drug solution delivery pipe 

10 — Drug solution tank 

1 1 — Nozzle 

12 — Air suction means 

13 — Positive pressure supply means 
16, 27, 30 — Closing motion bulb 

17 — High-pressure gas delivery pipe 

1 8 — Compressor 

26 28 — Pressure controller 
29 — Branched pipeline 

31 — Drug solution service tank 

32 — Penetrant remover tank 
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HfrV^U 7" 3 4£MD-£> i5fe^®±tf^V^3 

^V^7©gaH^;U^l 6 4BB0tte<. #:tc. 
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